T he September 11 terrorist attacks caused enormous damage to the New York City (NYC) regional economy, exacerbating the mild recession documented in NYC in the first quarter of 2001. 1 In the last three months of 2001, every industry in NYC experienced job loss, with the exception of the construction industry. 2 Concomitantly, unemployment rates in the NYC region increased from 6.5% in September 2001 to 7.6% in September 2002, 3 and by July of 2002, an estimated 146,100 jobs in NYC were lost directly or indirectly as the result of the September 11 attacks. 1 In addition to contributing to increased unemployment, the September 11 attacks altered the work environment for those who remained employed during the recession. Several polls documented the changes that transpired in the workplace after September 11. A general population survey of New Yorkers found that almost one third of persons who completed in-person interviews three to six months after the September 11 attacks had their employment circumstances negatively affected in some way by the attacks, primarily by losing a job, losing time from work, or experiencing reduced hours or responsibilities at work. 4 An excess of 75,000 NYC workers worked fewer hours and accepted commensurate reductions in wages in the fourth quarter of 2001 to avoid layoffs. 5 Additionally, a New York Times/CBS telephone survey re-ported that more than one third of adults experienced longer commutes to work in the weeks after the attacks, and almost one sixth reported similar problems one year after the attacks. 6 Together, these reports suggest that the September 11 attacks were associated both with considerable job losses and with compromised and more stressful work conditions for a substantial proportion of NYC residents.
The September 11 terrorist attacks also resulted in substantial psychologic morbidity for residents of NYC. A study assessing the prevalence of posttraumatic stress disorder (PTSD) and depression in the first two months after the attacks found that the prevalence of these disorders was at least two to three times higher than might be expected at baseline. 7 Further research documented the rapid resolution of many PTSD symptoms in the months after September 11 8 ; however, a substantial proportion of probable PTSD cases in this study persisted six months after September 11, with job loss as a result of the September 11 attacks associated with the persistence of probable PTSD in multivariable models controlling for other event experiences. 8 Economic decline in general, and unemployment in particular, have been shown to be associated with adverse mental health. For instance, recessions are negatively associated with mental health outcomes. 9, 10 In a general population survey conducted in Sweden, periods of recession were related to increased levels of psychologic distress among employed and unemployed persons. 9 Under the demand-control model, conceptualized by Karasek and Theorell, negative psychosocial changes in the work environment are hypothesized to adversely affect the mental health of workers.
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Among victims of trauma, research suggests that both unemployment and stressful work conditions experienced after exposure to traumatic events have longterm, negative effects on mental health. [12] [13] [14] [15] [16] [17] [18] However, very little work has explored the influence of unemployment and adverse work conditions on the recovery from psychologic morbidity associated with a mass disaster. One study found that reemployment difficulties were significantly associated with higher posttraumatic symptom scores among survivors of an oil platform disaster. 19 We were interested in assessing the role of job loss and work conditions on the persistence of PTSD in the aftermath of a disaster. We hypothesized that job loss, unemployment, higher levels of perceived work stress, and reduced job satisfaction would predict the persistence of probable PTSD 12 months after the September 11 attacks.
Methods

Participants
We conducted a random-digit-dial household survey to recruit baseline respondents approximately six months after the September 11 attacks (March 25-June 25, 2002 
Measures
At baseline, we asked if the respondent had lost a job as a result of September 11. Respondents reported their household income at baseline and follow-up (Ͻ$20,000, $20,000 -29,999, $30,000 -39,999, $40,000 -49,999, $50,000 -74,999, $75,000 -99,999, or Ն$100,000) and responses were compared to determine changes in income over the study period. At follow-up, we asked if the respondent had been unemployed for any period of time since baseline. Respondents currently employed at follow-up were asked to rate the level of their work stress (eg, being overwhelmed at work or overworked) using a 5-point scale with 1 representing the lowest level of stress. For the analysis, we categorized work stress responses of 1, 2, or 3 as "low" and responses of 4 or 5 as "high." We also asked currently employed respondents if their job satisfaction was "better now than before September 11, worse now, or the same." To assess social support at work, we asked respondents currently employed at follow-up if the level of understanding from their boss or coworkers increased after the September 11 attacks.
We identified cases of probable PTSD using a modified version of the National Women's Study (NWS) PTSD module 20 based on the Diagnostic and Statistical Manual of Mental Disorders, third edition revised (DSM-III-R). 21 This PTSD scale is designed for administration by trained, nonclinical interviewers and has been used in a number of large-scale mental health surveys. 8, 22, 23 The NWS PTSD scale includes questions on the three PTSD criteria domains: reexperiencing (B), avoidance (C), and arousal (D). Probable PTSD cases were required to have one symptom from criterion B, three from criterion C, and two from criterion D. To identify cases of probable PTSD related to the September 11 attacks, we required that all content-related symptoms be associated with the attacks. The Cronbach alpha for the symptoms used in this scale was 0.90. 24 In addition, when validated against the clinician-administered Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, third edition revised (SCID), 25 the NWS PTSD scale had a sensitivity of 98.8% and a specificity of 79.1%. 20 In a validation study comparing the NWS PTSD module with the PTSD Check List (PCL), 26 an established screening measure for PTSD, the PCL had a sensitivity of 75% and a specificity of 95% in detecting PTSD cases as classified by our instrument. 27, 28 In a receiver operating characteristic analysis, 29 we found that the optimal recommended PCL cutoff score of Ն50 best predicted PTSD using our instrument (area under the curve ϭ 0.97). 30 At baseline, we measured the prevalence of probable PTSD since September 11. At follow-up, we measured the prevalence of probable PTSD since baseline. Respondents with persistent probable PTSD met criteria at baseline and followup.
Statistical Analyses
Sampling weights were developed and applied to baseline data to correct for potential selection bias relating to the number of household telephones, persons in the household, and oversampling; sampling weights to correct for potential nonresponse bias were applied to the follow-up data. The prevalence of probable PTSD at baseline and follow-up was determined. We used 2-tailed chisquared tests to test for associations between the covariates of interest and the persistence of probable PTSD. Covariates that were significantly associated with the persistence of probable PTSD (P Յ 0.10) were included in multivariable regression models. We developed three multivariable regression models for job loss and work-related (work stress and job satisfaction) predictors of PTSD persistence. Job loss and work-related predictors were studied in independent models because work-related predictors involved only currently employed respondents. Work stress and job satisfaction were studied in separate models. Factors hypothesized to be predictors of PTSD persistence (job loss as a result of September 11, unemployment at any time since baseline, work stress, and job satisfaction) were included in multivariable models irrespective of their levels of association in bivariate analyses. All analyses were performed using SUDAAN.
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Results
Sample
The demographic characteristics of the prospective sample are presented in Table 1 . The age, gender, and race/ethnicity distributions of this sample were comparable to estimates from 2000 U.S. Census data, 32 as well as to the baseline sample. The mean age was 42.5 years, 54.3% of respondents were female, and the racial/ethnic composition was 53.1% white, 16.7% black, 20.6% Hispanic, and 5.4% Asian. Of the 1939 members of the cohort, 1224 persons were employed at follow-up.
At baseline, approximately six months after September 11, 149 persons met criteria for probable PTSD since and related to the September 11 attacks and were considered cases of probable PTSD. At follow-up, ap- Bivariate Analyses Table 2 shows the bivariate associations of job loss and work-related factors with the persistence of probable PTSD. Significant predictors of the persistence of probable PTSD were midrange income (P ϭ 0.001), unemployment at any time since baseline (P ϭ 0.03), and high levels of perceived work stress (P ϭ 0.002).
Multivariable Analyses
Results from multivariable models predicting associations between 1) employment status and the persistence of probable PTSD, 2) work stress and the persistence of probable PTSD, and 3) job satisfaction and the persistence of probable PTSD are presented in Tables 3, 4 , and 5, respectively. In Table 3 , the factors that predicted the persistence of probable PTSD after September 11 among all cohort members included unemployment at any time since the baseline interview (odds ratio [OR] ϭ 4.37, P ϭ 0.02), but not the loss of a job as a result of September 11 (OR ϭ 0.65, P ϭ 0.60). As shown in Table 4 , predictors of the persistence of probable PTSD after September 11 among the employed included high levels of perceived work stress (OR ϭ 9.78, P ϭ 0.02) and unemployment at any time since baseline (OR ϭ 10.97, P ϭ 0.02), but not the loss of a job as a result of September 11 (OR ϭ 0.89, P ϭ 0.91). Table 5 shows that job satisfaction was not associated with the persistence of probable PTSD among the employed (OR ϭ 5.14, P ϭ 0.13); only unemployment at any time since baseline predicted the persistence of probable PTSD after September 11 (OR ϭ 10.47, P ϭ 0.02).
Discussion
Using a representative sample of NYC metropolitan area residents, we found that 12 months after the September 11, 2001 attacks, probable PTSD persisted in 42.7% of persons who met criteria for probable PTSD 6 months after the attacks. Unemployment at any time during the follow-up period was a significant predictor of the persistence of probable PTSD among all cohort members and among cohort members employed at follow-up. High levels of perceived work stress, but not worse job satisfaction, predicted the persistence of probable PTSD among persons employed at follow-up.
Unemployment
We found that unemployment at any time during the follow-up period predicted the persistence of probable PTSD in our total sample. Our findings are consistent with those from prior studies that have assessed the correlates of mental health disorders among refugees and asylum seekers. 16, 18, 33, 34 These studies generally agree that unemployment in the postmigration/posttrauma recovery period is associated with the persistence of PTSD symptoms. Findings relating to the effects of reemployment on mental health have been inconclusive; although numerous studies have reported that reemployment has remedial effects on poor states of mental health, 35, 36 others have suggested that reemployment may actually worsen mental health status. 37 In our study, we found that unemployment at any time since baseline was associated with a greater than 10-fold increase in the likelihood of persistent probable PTSD among those employed at 12 months, suggesting that the remedial effect of reemployment in our sample was not substantial. Although we found that unemployment between 6 and 12 months after September 11 predicted the persistence of probable PTSD, persons who experienced job loss as a result of September 11 in the first 6 months after September 11 were not more likely to satisfy criteria for persistent probable PTSD. There are 2 plausible explanations for these disparate results. First, it is possible that job loss in the first 6 months did not predict the persistence of probable PTSD at 12 months because the negative effects of job loss on recovery from probable PTSD may be shortlived. Second, the lack of association observed between job loss as a result of September 11 and the persistence of probable PTSD may be explained by the nature of the job loss itself. It is possible that persons who lost a job directly as a result of the September 11 attacks felt less personally accountable for their job loss and consequently suffered relatively fewer negative psychologic effects. This explanation has been supported by literature that shows that job terminations often result in disparate mental health effects. 38 
Work Stress and Job Satisfaction
An association between work stress and symptoms of posttraumatic stress has been established in occupational studies of police officers and firefighters, 13, 14 and an association between job strain and poor mental health has also been shown among women in a general population survey. 39 Among persons employed 12 months after September 11, we found that those with high levels of perceived work stress were almost 10 times as likely as those with low levels of work stress to satisfy criteria for probable PTSD, suggesting an association between high levels of perceived work stress and the persistence of probable PTSD. However, inference relating to the causality of this association is limited; although our findings suggest that high levels of work stress hinder recovery from negative mental health symptoms, it is also possible that this association is explained by a common risk factor. For instance, poor coping strategies, which have been associated with increased levels of perceived work stress 14, 40 and the persistence of PTSD, 41, 42 may have served as a common risk factor for both maladies.
We found that persons who described their satisfaction with work 12 months after September 11 as "worse now than before September 11" were no more likely than persons whose job satisfaction remained the same to satisfy criteria for persistent probable PTSD. Our results are contrary to those of previous studies. 12, 41, 43 For instance, a study of rescue workers after the Oklahoma City bombing reported that PTSD was associated with reduced job satisfaction. 44 The lack of agreement between these results and ours may be attributable to the moderating effects of job insecurity on the job satisfaction/PTSD relation. There are two possible explanations that support this hypothesis. First, as suggested by Turner, workers may simply be happy to have a job during periods of high unemployment. 45 Thus, in the aftermath of the September 11 attacks, when unemployment rates were high, job satisfaction may not have been associated with mental health outcomes. Second, during periods of elevated job insecurity, PTSD may actually be associated with high, as opposed to low, levels of job satisfaction, conceivably because persons more satisfied with their work value their jobs more highly and are more afraid of potential job loss. 46 For example, in a study of public sector employees experiencing workplace organization, Probst found that individuals with high levels of job satisfaction experienced higher levels of psychologic distress when job insecurity was an issue. 
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Limitations
There are several limitations to this study. First, we used telephone interviews to identify cases of probable PTSD. Although it has been shown that telephone and in-person assessment of DSM-III Axis I disorders, including anxiety disorders and affective disorders, result in comparable estimates of symptomatology, 47 PTSD assessed in this manner cannot be equated to a full diagnosis of PTSD, and comparisons between the results of this study and others should be made prudently. Second, although our measures of work stress and job satisfaction represented salient markers from well-defined and characterized scales, they were limited to only a few items and thus may not have conclusively defined these psychosocial constructs. Third, we did not include measures of social support in our analyses. Although the purpose of this study was to assess the relation between unemployment and adverse working conditions on the persistence of probable PTSD, it is possible that levels of social support influence this association. Fourth, we were unable to complete follow-up interviews for 29% of baseline respondents. Although our follow-up group was comparable to our baseline sample, it is possible that persons with more severe symptoms of PTSD were differentially lost to follow-up. Fifth, our findings relating to the effects of unemployment on the persistence of PTSD must be interpreted with caution. Our cohort study design assessed unemployment and PTSD at 6-month intervals and did not establish with certainty the temporality between an instance of unemployment and the presence of PTSD symptoms. Because of this, a person whose PTSD symptoms were fully resolved 7 months after September 11 but who subsequently lost a job 8 months after September 11 would be classified as a person with persistent probable PTSD who was unemployed at any time since baseline, creating a spurious association between unemployment and the perpetuation of PTSD symptoms. However, because the number of these cases is probably small, this limitation is not likely to explain the association observed between unemployment at any time since baseline and the persistence of probable PTSD. Similarly, it is difficult to establish temporality between times of high levels of stress perception and the presence of PTSD symptoms. Although our findings are consistent with most peer-reviewed work in the area, it is possible that PTSD symptoms influence levels of perceived work stress. Finally, it is possible that mental health status influenced the movement of persons into and out of unemployment, thus affecting the association between unemployment and mental health. However, prior studies have demonstrated that this type of effect is least pronounced when employment prospects are unfavorable, 45 as was the case after September 11.
Conclusions
Our findings suggest that unemployment and exposure to adverse work conditions, particularly high levels of perceived work stress, may be important determinants of the persistence of posttraumatic stress after a disaster. We found that reemployment did not result in the rapid resolution of posttraumatic stress symptoms and that decreased work satisfaction was not associated with the persistence of PTSD. Future studies should establish temporality between traumatic events, instances of unemployment, perceived job stress, and posttraumatic symptomatology and consider the effect of job security in the regional economy. Furthermore, research should begin to assess the impact of specific characteristics of the work environment such as the industry, the type of work, the social connectedness of the work environment, and the amount of available support resources on the persistence of psychologic symptoms after a disaster. This information can identify specific job-related conditions associated with postdisaster recovery and guide policy.
